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(57)Abstract: 



PROBLEM TO BE SOLVED: To provide a variable gain type 
differential amplifier which can materialize distortion on and 
under a certain level, and a multiplying circuit using it. 
SOLUTION: The emitter of a transistor 1 is connected to a 
node N1 1, a resistor 51 is connected between the node N1 1 
and a node N12, and a resistor 52 is connected between the 
node N12 and a grounding terminal. The emitter of a 
transistor 2 is connected to a node N21, a resistor 61 is 
connected between the node N21 and a node N22, and a 
resistor 62 is connected between the node N22 and a 
grounding terminal. An FET 71 is connected between the 
nodes N1 1 and N21, and an FET 72 is connected between the 
nodes N12 and N22. The gates of the FETs 71 and 72 are 
connected to a control terminal NG, which receives control 
voltage AGC via resistors 81 and 82, respectively. The 
resistors 51, 52, 61, and 62, and FETs 71 and 72 constitute a 
variable resistance circuit 30. 
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[0 020] C©J©^. SB 1 ©StrttCiitf SWEttTK 
0 Sg 1 ©X V * > ^fKi-Bff)SSiI 2 ©X 50 
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» ^>^S?t^©— ^©S&tA^ft 0 . *>o»2 ©ffiSi 
W S HEEFSTCC JcOffri©*-^:?^ i/^^-©fl6ffi 

©aai02©x-r -j ?>ym*e>mm<Dm&k&mrj; 

[0 02 1 ] 1 £*±©H 1 ©fit*ggl«, »l©l-7> 
$©S3 ©ifS-T- 1 m 1 © ^ - F t ©H fcjgi^ 5 tire 
fl©eta<h. 01 ©y- Ki»2©y- f nonces 
i&SftrcSfl 2 ©«£&<!:, ?£2©^- F<hl&2©m&£S 

wsnj3©./- Ft<Dfflicmm2titcm3<Dim£*-£ 
t>. \u±.<Dm2<Dmmm\t. s#2©h5>y**© 

mt. m4os- vtms<Ds- F£©na&cig^<**i7£. 

J»5©«!S£. $5©^-Ki®2©lM§W5I6 

©y-KioraK^snrcfewetAi*^. &gt 

©X-f »^>^3R-7-«. »1©/- F£l&4©^- F£ 

©ra«c^snrc0i©xw^9 : ->^^i. S2©^ 

- F <fcSJI5 ©^- F <t©ra«C^^nrc02 ©X AvJ- 

[0 02 2] C©t§£\ 02©SCiCC*iWS^EI^T«: 
<fc«P01©XY 5f>^©-S©lfitS2©^^ 

* ^> fm+v—fficDnijL t amft o . #>-?s& 5 ©&ta 
CcfcWSHEPrFKiJ: OKI 1 ©x -< y^ifm^mm 

(DM®. i»2©X^-^> y*^©ffe^©mfit t 

Z„ Lrc*5o-r. 01*sJ:Otm2©X-f yf-x/m^-ic 

mftzum'm&.ifitmztizcttKh. -e©^. - 

^U-<JHyT©S^*s^pJfifei 
[0 02 3] 1 «±©m 1 ©ffitS^ti. 01©F^> 
^X5r©IS3©^<i:mi <DS- F4©lfflCC«S^S*i/c 
mi©ffiini> 01©^- Fi02©^(44SW502 
©^-Fi©K(Cg^3tlifcm2©ffi!H<t^^. 1« 
±©02©SJSS*« > m2©F^>yx$©03©iS 
T-i»3©y- Fi©ratC^$ti/c^3©ffi5x<!:. 0 
3©^- Fi02©^fe*^l-f-Sm4©^" Fi©^(C 
^3n/cm4©filSi*^, 1fi^©X^^^>^ 
T-tt. fl©^-F<!:03©^- Ft©ra(CSlK3tl/c 
gl©^-fi-f>mi, 12©^- Fi04©>- 
F i ©P5 (cSgS $ ixref 2 ©X A v * > *^ 

[0024] C ©*l^, 0 2 ©iSSttCtoW S^ffi^Ttc 

icsio^-f ^^>^^©-^©miii^2©x-f 

* > ©-ffi©H<4 1 •), A>oS4 ©ffifii 

©^<ai02©x-r ^^>^^©fttiss©mfi<b*wj: 
•s. vtcifi^x* ^ifc«tc;i2©x^f>^tc 

m u -i;HUT©M^ pjgg i Aj: ^ . 
[0 02 5] f lfcJ:yS2©h7>yx$©S<;(J, 
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[0026] uj%im»%>MW%mmz. m i © f 

SJfrl©lMjJllHF-4. 02©h7>^X#©02©iifB : - 

[0 02 7] C©i»£. 01fcJ:D ! 02©A;trtI#©g 
**»«©«***■*-# 1 *«fctfJ&2©HWjfi-9#3BttlH 
#4 LT0 1 *J«fcO*0 2 ©H0Jigmci«H 3 ft*. 

[0028] *9HliiCffi&*gBRtt. A 1 ©ffi^. 0 10 
2©^fc<*tf03©i8ff-*W-f£01. f 2. 03 > 
04, 05*iJ:!?06©F5>$?X*4. nj^>b- 
#>Xt5||tg 4 01©F^>t>X# ©01CJSH 1 

«0 1 ©A*m#€r«W. 02 ©Jft?tt0 1 ©©*S£?> 
(/C*l©tttt(£&fK34-l. 03©$F?-«05©f-^> 
i>X^©ff2©ffi^-CC^i6l§ti. 02©t--5>^X*© 
0 1 ©3^*0 2 ©Afc«#*3W, 02 ©ttHftifl! 2 
©ft»*^l/rm©«&«:*il3*i. 03©SSH4;i:0 
5©h^>^*©02©S&7-CCgSK3n. 03© h =j 
>^X*©01©iST-«02©A#M-*f : £SW\ 02© 20 
»?-tt01©^#*^-L,-C01©m{4(Cg^3tl > 03 
©JST-K06© h 5>S^X *©02©4ST-(c««S3n, 

04 © h ^ *©0 i ©whs* i ©a^i-*?** 

02©iS^-{*02©ftffir%^br02©Sti[(c«itt 
Sn> 03©4S^-«06© h7>^^f©f 2©ffi^K 
SttSft. 05©F5>S?X*©01©«F?-tt03©A 
2>{i#*SW. 06 © h 5 *©Sfl 1 ©MHFttJM 
©A#«**SW. 5BE-f>t-if>^l»tt. 05© 
h 9 > J?* jr©JR 3 ©MHF- 402 ©^&K: JgilS;* ftfc 1 
«±©01©ffitfigJ£4. 06©h^>^X£©03© 30 

40 2 ©tttttc&lftd ftfc 1 «±©0 2 ©ffiftgSS 
4 . 'pts. < 4 6 1 o©0 1 ©ffitagf£©-3Si 44>fc < 4 
1 o©ff 2 ©JffiEa^gt©-ifg 4 ©RBfci !*4>ft < 4 *> 
1 o©SS 1 ©ffi!?iS«©flfi4g4ii>&< ti> 1 o©02© 

scts«©ffes§4©ta«:*n^ns^3ns 4 4 fccc* 

ii©ftflfflJ«EE4Stt*«(Rai»?**-r*a»©^ -f » * 

[0029] xmiiiC&zmnmmicto^xtz. 0 1 ~ 

04 © h =7 >yx *(c J: D 0 1 «fci>'02 ©Aft<t## 
^aftffllSti. 05*J<£tf06©h7>^X*tC«t«50 40 
3fc«fcl^4©A#«##Se»it«3ftS4 4<>«:. 0 
1 * J:t>-02©A#«#©gl»Wi©i£0403 *5<=kO* 
0 4 ©ATJff-Sf ©MSfr*f 4@©*£0 4 S ft S . 
[0 03 0] C©*i£. 01©*&#>601:teJ:a c 02 
©AlS*J<fc tf0 1 *J J: J>'0 2 © h =7 > i>X * Lxm 

5© hf^yxiitcsifcjsisti. se>tc3i5©h 7>y 

***»J:oy>&< 4 1 ocdUI 1 ©8Hfi§?3R*iILT0 
2©«{4«c«fc*«i*ftS4. 0 1 ©a«K*«:*ffl*T 
*fc. Ali©«fib6»6»iteJ:cfW2©fiW 
4i<fc^03fc«fcC s 04©h^>^X^%^-L"C06© h 50 
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7>i?x£(cSife&*iilEft 3 64cfJ6©h7>i?^^*j 
«t ew>tt < 4 & i 2 (Dmumm^m l -cm 2 ©^ 

{&CcWt*J»Sft*i. »2©JBRS*«:ra*T#£G 
4. *fttcj:»>. «?&©X A-j=f-s ^3KT-©-iai©tg{i 
«3 . frotHR©* -f * * > ^*^©fft*©«ttJ6i 

sacs. c©is^. Mw>*4v*^>mft<mBm* 

©WEBPA&S. Cfttt. M©^-f^>^fKS 

&s*(WSJE#i:Ptai*ft&e4{c^ot>. ^-©*ss> ffl 
3e©w»«E-c©5*«tt©ft«tt^t*««i*ia ft a. 

[0031] »gst©x ■< v *>yjim*, *»©$«m 

EE*ft»S**- h &Wr£«&©ttW3S0 I- 5>5>* * 

[0032] C©*§£\ ta»©«ISlS56* h 7 >i^X * © 
v - *©*{£#«& «3 . *»oJg»:©«l!l?8!l« h 9 ^ 

iSf© KU-f >©«&*$«&*. cc-c. a^t©mi?^im 

*5j:tf KU-r>K#T*y-h©«E#WG:5. Ch 

«n3*aSC4K^LC^ ^©SSm. MONHE&StfbStt 
ril«Wtt*WW»*tf9«^«:. ^«©*[JiaimiI-c© 
ffi*Wtt©*««c*{b3&«»W3 tiS. 

[0 03 3 ] 1W±©0 1 ©ffitn|g*«, 05©h7> 
yx^©f!3©4i^401©^- K4©F^{C«M3n/c 
01©!BSi4 > 01©^- K402©m(4*SW&02 
©^- K4©r5«:«i^$n/c02©S!S4*^, 1« 
±©02©ffiSi^» > 06©h^>^X*©HI3©iSi 
^403©^-K4©ra(C«^$ti/c03©fiii4 > 0 
3©^- K402©mtt i &SWS04©^- K4©R8«: 
»^3n/c04©fiCi4*^. «St©X-f7^>^ 
05©h^>yx^©fl3©^406©h^> 
yx^©f!3©^4©M(C^3*T./c0 l©X-fi;f 
>^-f4, 01©y-F403©^-F4©MK:Si^ 
$nfc02©X-T 7^>^5^4£^A,-CfcJ:C>. 

[0034] C©ti^, 0 1 ©fiJnKfcWSmil^TtC 
«fc»)01©X^7^> y^^©— «©S{4 4 0 2 © X -C 
7 ^>y^©— «©^4d!!S^ 0 . #>o|&3 ©ffiin 
(c*jW-S«ffiP*TCCJ: 90 1 ©x -f 7 iffttf-omfa 
©Sfit40 2 ©X W » ^> y^©ffeffi©Sffi4 
■5. t/fc4!oT. 01 *J<fcO - 02©X>f -7^>y^{C 

^«c2»$u^mji*iEnftn$nsc4 4ife-5. -e©*S0. - 

[003 5] 1 «±©0 1 ©SftSXtt. 05©h7> 
^X$©^3©^4m2©^(45rSW^3l 1©^- F 
4©raccS^3n/t01©fitn4*#*, 1«±©02 
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ommmt. s&6©h7>s;;*#©iii3©4fg-?-tm2 

©lM§W5I2©y- F t<Dfflt,Cim$tltcm2(D 

*t<Dfflt,c&m2titcmi<Dz-{ mi 

[0036] c©*§£, m 1 (Di&inlcisl-tznKmTlc 

v?>>/m*<D-4%<D'm{&t&grj:*). i)^m2<omK io 

fc*s W^MEEKTic «fc Off* 1 ©X 9 rxtm+oxtiffi 
(DmisLtm 2 © X A » * > y*^©ttiB©«ffii aw<c 
•5. U/c*io-t. mi*J<=fca*Sfl2©XW v^ls-ym^X. 

[0037] i «±©m i om&mmiz. m5(Dh?> 
i?x$<Dm3<Di&*tmi<Ds-- Fi©ra«:gs^3n/c 

mi ©Stat. Ull©^- Ktm2©^- Ft©RgtClg 
4$3ttfcm2©t6tat. 12©^- Fi^2©m{4^S: 
^£03©^- Ft©RBiC&i6l3ftfcm3©Stat£$ 20 
l«±©H2©ffiCiS*«. m6©E5>5>X£© 

m3<D%airtm4<Ds-~ F«h©raKSM3nfc^4©js 

tat. »4©^- Ftm5©^- F£©lffl«CSiK;**ifc 
HI5©i6tat. ?&5©./- Ftm2©«4£^W&m6 
©^-Ft©lfBtc&ifc3:h/cm6©J6iat£^9, Si* 
©X^^9->yjRT-«. mi©^-Ftm4©^-Kt 
©IHCC&i|£3n/cmi©X^^>;7*j!l-?-t. S2©/ 

- Ftj&5©^- Ft<DmK.maztitcm2<Dxj ? * 

[0 038] C ©*§^. m 2 ©StaKfcW &mEB$TCC 30 
<fc»)Sl©X^ ^^>yjg^<D— 4g©S{4tm2©X-/ 
9 ^ > ^*-?<D-«WMiffi t #H ft *j , 5 ©Sta 

{cfcWSSEESrFK: «fc 9® 1 ©X 9 ^3£-?©ffe3S! 
©H<£tSS2©X-r 9 ^>^^-©ffe^©m(4i^M^ 
£„ l,/c*5ot:. 'm\*>&Vm2<DK-i v?>#m*K. 

S U ^^JWT©^**5*1 t ft £ . 
[0 03 9] 1 J^±©0 1 ©ffita^t*. f5©h7> 

yx$©i3©^if l©-'- Ft©ratcgi^sti/c 

mi ©Stat, mi©-/- Ftm2©mfit?:§WSm2 40 
©^-Ft©FyHcgi&£*lfcm2©ffitat£^, lfet 
±©lfS2©StaWsgtt. m6©h^>^X^©m3©iS 

^•tm3©^- Ft©ra(c«i^sn/cm3©stat. m 
3©y- Ftm2©m{4*^wsm4©y- Ft ©rate 
&r s n/cm 4 ©sta t £^<& . «&©x ^^^f 

U©^-Kit3©/- Ft©fffltcg&|sfc;*ft/c 
mi©XW v^>^T-i. f 2©/'-KiS4©/- 
Ki ©^(C^S nfcm 2 ©XW 

[0040] C ©»^.. m 2 ©Sta^CfcW SMffiP^TK: 50 
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iomi©^-/ ??>^?-©-ffi©iftif2©^^ 
9 5=- > ^^-©-ass©ii<a t # a& o . 4 ©stn 

tefcttSmffiSTFCCJ: «? 0 1 ©X ^ 9 ^> ^^-©« 

©H{itgl2©X-r 9 9 t >f *-?©ffi*il©«fi[43&Wft 

mi*sj:o'm2©x-f 9^>^^-(c 

mt"omT<Dmfr&mmBjm t fts„ 
[0 04 1 ] mi~m6©F7>^x$©#<?(i. /w 

tf- -7 h 7 > V>7s * £ fcte^WSftlii F 7 > y X 3? "C* -3 

[ 0 0 4 2 ] shiwhis8«. mi*jj;i>'m3©h7>^x 
3?©m2©^T-«:«iK$n. »i©ttj*ft#^w-rs 
i lom^s^i, m2*jj:<>'m4©h7>^x$©m 
2<D^icmusri. m2<Dmumnzmm?zm2<D 

[0 043] £©i#^. W 1 *JJ;0'm2©A*«#©^ 
i&ifid©*^ i JB 3 te J: c«H 4 © A#fl*t©^«i WI© 
«g* t ©Slifl*£#ll£^T m 1 J: O'm 2 ©tt^ff-^*^ 

Kim^t t/ts 1 *j«fco-m2©w^T«:^m5ns. 

[0 044] 

[ftwommcDBm] m 1 «*^©m 1 <ow&<mi& 

[ 0 0 4 5 ] 0 1 (mmm^smmss^. 
7h?>^f («r. h7>i>x^tKiB-r&) 1. 

2. Sta3. 4. 5 1. 52. 61. 62. 81. 82 
fciVn-MOSFEKtlT, F ETtBgfBTS) 7 

1. 7 2tCj;>3lf^?n-5 <> ffita3. 4. 51. 52. 
6 1. 6 2BS«!ltl/ti<. 

[0 046] F-7>i^X£ l©-^-X«A^Jft^RF i 
n ( + ) 4SW-5A*^NI ltcS^^n. 
^$2©^-^(JAM^RF i n (-) ^WSA* 
S^f N I 2tcSiKSnri,^„ A^ft^RF i n 

(+). RFin (-)». mmAft-e&Zo Y=7^i> 
X^l. 2©3l/?$«, ^-n^nSta3. 4£/M,T 

•So 

[0 04 7] h7>^fl, 2©aU£>#«. 

^■n-enttj^^Noi. N0 2tcs«i3n-ci>s. m 
m^noi, N0 2*5P,-en-e<T,tH*<i#RF o u t 

( + ) . RFout W^m-^RF 
out ( + ) . RFout (-) «M«&ffl^-C*-S. 

[0048] h7>^^l©i5^$iJy-KNl 1 
{Ejg^Sn. ^- KN 1 1 i/-- FN 1 2 i©ffl«:Stn 
5 1 WSti, y- FN 1 2 igifi^t©ROK:Sta 
5 2tmWiZ1nX\<>Z>* F 7>^$ 2©x s 9 
- FN2 ltC&KStl. -/-FN 2 1 i/-FN22i 
©r^«:Sta6 1 JdigiSti. / - FN2 2 t^iSfflTt 
©K(Cffiia6 2*ii«Sntl,^. 

[004 9] ^-F Nil, N2 lffl(C«FET7 1 *s 
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mtitZtl, ^-FN12. N2 2Rgfc:ttFET7 2#Jg 
iffiStlTOS. FET7 1, 7 2©y-h», *tl?t\ 

*NGK.mmztix:i.>z. mas 1. 52, ei, 62 

*$<J:C/FET7 1. 7 2*«BKSlSiaK3 0*«fiW 
[0050] *S©S<DJ^!1-C« > F 7 £ 1 #SffT 1 

©h7>^*(cta^o. h7>yx£2*iifr2©h-7 

>^j>(C«B^Lv FET7 1. 7 2*»X-f 
^CtS^-T-So £/c. ffifft3#f?il©:ft?5«:tBI!iU « 10 
tn4*^2(Dft^fCffl^b. «Sx5 1. 52d^l<D« 

3 6tC t Dj^ffitnH8§3 0*iBj^^>f-^> 

[005 1 ]«t5i3. 4fc«fl/t»Jflafttt**U ffi#i5 
1. 6 1 tt3gbt,>ta£tffi*WU 15^5 2, 6 2BfL 

i»«8tifi**rra. cct, ^5 1. 6 \<Dmm* 

RE 1 <b L/> tSt/i5 2 . 6 2©fitnifii£R E 2 i^S. 

£. 20 

[0 05 2] h7>-^$ 1CDX5 vttmVil E*«5J^ 
«CxIh1SS3 OtciSnSi. itJWcJgi&<**ift:ig!n5 1 . 
5 2»C«BEI»T*«££*. «ta5 1 Ki41ffl»TBR 
ElxiEi&»), &!r5 2(CJ:SmjSrF«RE2 X 

I E£&&. RilttC. ffitS 6 HCiSmEEI^TttRE 1 
xlEiftO. ffitS6 2lCj;*>nm%TiZRE2 x I E 
^tllCJ:*) . FET7 l©V-~XCD^a<tFE 
T7 2©V-*©m&#^&«). FET7 1©FW> 
©m{4<h FET72©FUW >©S{4aWct S„ "T Ut> 
^-KNl li^-KN 1 2<h©ra©m{4^«RE 30 

lxIEi&O, y-FN2 1iy-FN2 2iO0O 
«£M*>RE 1 x I EiW. 

[0053] FET71, 72 <Df-~ F Ct«*=iI©fM®I 
^BEAGC*^^.6tlS©-C. FET7 1©y-h-V 
-X^JEteJ:^'- F • FW:>WEfck FET7 2© 
¥- F ■ V-XSIfciyy- F • FU-f >*EE&#*& 
So CUlt*. FET7 1, 7 2©y- FCCg&SffHJffipm 
E44A5CiK«OI,>. Lfciiot, FET7 1K^ 

(C. FET7 2(CW^«^tt*ifi<^S*lJ®SEE*iEnttI 40 
SnSCiKAgrSo ASK. F E T 7 2 CC^IUBtttf* & 

jii<^ssij®mE*sEnj)n3nrus«i:ifK:. fet7i 

»*ff^*i6CC. ^©*UaiS)IAGC-C©BM*tJ^ 
[0054] CCt, SI ©#«6©^Sg©^fiJ»M 

mbtsm&kzvm i 2©pi^ftj|#si^ft,fti|iisK:*jw 

SfiJff MMS!i^*IS*J <fc tfH 1 2 ©«£*© pJS5WIWga& 50 
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«bii»iS(c*jw sM*!|$tt©*ijaim!H»#tt©it»*sm 
?r^-rs-c*So cc-ctt, A*S*©^Ucic;Dr*iJ 

[0 05 5] i2(Citd;^(C l 0 1 ©*Hife©^© 

miigmmiat^x: . A-c^rsutaimK-c© 3 ,xm 
orc>s„ 

[0 05 6] C©«fc 5(C. **Jt©Jf^©Bj^fiJf#MM 
«W.«BK*j(,.rB. -SU-<;Hi(T©M**s|l^tB 
i^S„ 

[ 0 0 5 7 ] 0 3 «#26W©fli 2 ©HS6©»SS«:teW £ 

[ 0 0 5 8 ] 0 3 <ooiw^mmm.wmw^ifim 1 ©oj^f 
fy&a&amms&ii&sQts. *i$tmmm3 ok* 

- FN 1 2 iSW^ iCHteJ:^^- KN2 
2iS«fi^T-i©PaCCffita5 2. 6 2 ^SUSft-COfc 

mmt. 0 1 ©pj^wf#MM«jti«s©it^iisi«i-e* 
s. 

[0 059] *JU6©^©oJ^Jf#^»i©ifi^K*j 

i»t*k Bj^W#ffiffl©)AO^«:t)/c^rM*«Ff4*5 

KiStli. *Hc. ^ffiJnlsl883 0©2o©FET7 
1.72 ©^^^©JffllSEE©^^^:* < T S C i*5-c 

- ^(4S*f»-r C t ifl-C* S. 

[ 0 0 6 0 ] 0 4 tt#2S§8©Sfl 3 ©SSt&DJ&SBKfcW £ 

B^M#s!Ma6ititis©«iss* ^-riBiiis0 -c & s . 

[006 1 ] 04©Bl^fiJ#M^«)iiitIg*i0 1 ©^ 
M#3^»ff*I2i<tflfcS©tt. pJ^S!n(HlK3 0tc*j 
OT. F 7>J^Xdf 1 ©x 5 "^$i/-KN 1 1 i©ffl 
CC«£$i5 0J&J3 6KSi^3n. h5>^$2©xs 7 
FN 2 1 i©RBfc:&fn;6 0 A^S 6iCg)BI3tir 
l»S*X?*S. 04©oJ^J»MM861titiS©ffe©gP» 

©araa*, 0i©nj^Mf^ttit^©«^ii^«-c 

[0 06 2] *lttfe©^©pJ^Mf M^sliiiitiiS-r 
«. ^2©«S©^©^Wf#^MKitiitaSK:J:b-<-r 
oMS5t|5IBS3 0©2o©FET7 1 . 7 2©j|^% 
*«SII^ffi©M?:^<-rSC<b«rt^O*5. -5eL"< 
^«T©M**5H^ bJ«6 i S . 

[00631 05 \tt$m<Dt& 4 ©S»fe©^8StCfcW £ 
BI^fiJffS!MailifiHS©«RS«:^-riHl?80-C*S. 

[ 0 0 6 4 ] 0 5 © nJ^*iJf#M^t(ji§itaS*t0 1 ©BJ^ 
«H9SSttiiNNB^n«cS<D«. ^SlixllSS3 OCCfc 
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-FN2 1 i©R5&Cigfn6 OtmmStl, -/-KN12 

twm*t<m*t&&S'- fn 2 2 istaasH^wra 
^mnmmtmm<Dtii<D%i,ft<Dm mx. m 1 ©w^ 

[0065] 4^®£tt®liJ£*Uff fiiHUMftt 
0O2OOFET7 1, 72 © j?$&&<Jfti|HJtSimEE©M£ 
##l!3inJtB<k&£. 10 

[ o o 6 6 ] gj 6 iz&miom 5 (DmmoBMictev z> 

[ 0 0 6 7 ] m 6 ©nJ^PJ»§9i!Strtg*aS* s a 1 ©W^ 
#J*#S!£8&Wi3S£fl&-5©tt, pJ^a£Silsl!IS3 0tC*j 

h7>^f 1 ©X5 $igififfi^i©S(C 
(m+ 1 ) <!©Jgtn5 0. -. 5 k. -. 5 mifiWmtc 

SMsn. fieth7>^x^2©x5 -j$ttmig&-t 

©BBK: (m+ 1 ) <I©J6$x6 0, -. 6 k. 6m# 
S^iJfC^Sn. Stn5 0. 5 k. -. 5mR8©y 
-FN 11. ••. Nik. -. N 1 m tt&tH6 0 . -. 20 
6k. -. 6mK©^-FN2 1. -. N2k. N 
2miOffltC^nFET7 1. 7k. •-. 7m 
«?nTU5*T*5. Ct-C. m«3«±©SSi5t 
"C&S. FET7 1. 7k. 7m©^-hB, 
*n^*ltgtn8 1 , 8 k. -. 8 m&ftUX&mm 

ffijt5 k. 6 k. 8 k, 8 k+ l*J«fci>'F ET7 
k. 7k+10WS3ntU4„ CCt, k«0, 

[0068] $:||iS©mi§©pI^Mf MMIftltiH^CCfc 
[0069] C©«^ h^>S^^^ 1 015 v 5?£lg 

tm+tvmcmtftztxzi&ifib 0. -. 5 k. -. 5 
m*$ <t o'fiis h 7 > y x # 2 ©x 5 ? * <t mam* <t © 

ra(C«M3li.Sffi5i6 0. -. 6 k. -. 6m©<l^!*J 
iCKF E T 7 1 , -. 7 k. 7m©^*iifttI-r-5> 

« £\ wsowwiBETW!) 3 ^^©s^cfii*^ *) <&m 

[0 07 0] lfc*Sot, lg£fUf»£&lfrit «»<<:£$ 

3 ft or . m 1 ~~m 5 ©iwfe©ffjss© oj^pj 

[007 1107 ti*^Bjcr)» 6 ©HSfe©USItC*5 W & 

f-ssssfiiiisg (m&m aymfsmarmwrn-v 

[0072] H7©¥;l/M- (*l^gS) 
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tafS) 1. 2. 2 1. 2 2. 23. 24, t££t3. 
4. 5 1, 52. 6 1, 6 2, 8 1. 82feMn-M 
OSFET (OT. F ETiBSte-rS) 7 1 , 7 2(C<t 
OfllJ&SttS. *Ktn3 . 4. 51, 52, 61. 62 « 
SWiLti<.16t5 1. 5 2. 6 1. 6 2*sJ: 
tfFET7 1, 7 2*SpJ^«SiIeIS83 O^rlffiW-S. 

[0 07 3 ] h7>^** l©^-*«A*!fi^RF i 
n ( + ) *SW4A*^N I 
X$2©'<-^liAMfRF i n (-) fcSWSA* 
N I 2KigiSI3ft"rc>-5. AM^RF i n 

(+) . RFin (-) «. mW}AJlX$>&. YvlsV 
^$l©3l/i>$iM?N01. N02i©SK:^ 
n-etlh^>^^^2 1. 2 2**ftiA<**'l-Ct,>&. £ 
fc, h7>S>X^2©nU^^im^S8^NO 1 . NO 
2i©fa«:^n^ni~7>yx^2 3. 24#lfA3*x 
■Ct,>£„ hv>i^Xt>2 1, 2 40^-^ttA^ML 
Oin ( + ) £SW£Afc»?-N I 3CC&iffi3*V 
>t?X£2 2. 2 3©-o-XttA;*j{i^LO i n (-) 

ttw4AA»?N i 4Kjaa*sn-ci»i. A^m-^L 

O i n ( + ) . LO i n (-) «^«jA^)-C*S„ 

weev c c 4§wsii«fN v cicmmz nrt,^„ 

Sfc, h7>^$22, 24©3U?3?tt > &ta4£ 

/r-crais^N v c testis txx^z. 

[ 0 0 7 4 ] 0 7 <D*fJW*- h M^#lel8S©flfe©Sl^© 
tftft». 0 1 ©Bj^^SMB&lf *IS©«5Ri^^-C* 

[0 07 5] ^HJg©^!Ht?«. h 7 f li6»Sl 
©h^>yx^{C+a^O. h7>^^2A^2©h^ 
>yx^Kti§U. h7>^*2 1*sf3©h7>y 
*£CCfI^U h7>^a»2 2*5||4©h7>yx^ 
«C^L. h^>i?X£2 3*im5©h^>^^(CtB 

h7>^x^24*5^6©h7>y^$«;*a^-r 

FET7 1. 7 2#;W ^>^3^tCtB^-rS. 
*/c. ffitn3^Ml©^«:tB^L,, ffi£i[4d5^2©© 

ffiicm^ l . jstn 5 i , 5 2 asm i omK^micmm 

ffilit6 1, 6 2#Jfl2©&inSsRK:tB^ir-5. > 3 6 
(C, Bj^ffitn@8S3 0 *ipj^-f > f- ^>X|U8StCtB^ 

■r-s. 

[0076] CCT, — 7j©MKjA^{t-5f £ R F = R F 
in ( + ) -RFin <-) il, ffe*©H»rA^«^ 
4LO=LOin ( + ) - LOin (-) tL, mbtii 
t>m^ I F = 1 F o u t (+) - IFout (-) t 

ibA^M^Lowjf^^f.oib. mmtutimm f 
commit.* f tf f?z>t. -xiRWf$&.-r2>. 

[0 07 7 ] f IF = f „± f ia ffl*.tf. MKlA^m-^R 
FOHaaRf« F *l. lGHziO. Ma&A^ft^LO 
©JSI^fL.^rlGHzi-rSi, ^KitB*ff# I F© 
JSjgtStf IF }*2. lGHzfcia'lOOMHziftS. 
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Utc&-yX. hSSJgfltlliigtt, 10 0M 

[0078] 070*';^- bS5^#leISS(cfcl^r«, 
FET7 1, 7 2©y- h{C«^il©$lja]SEEAGC*5 
-5*6tt.2>©-C\ FET7 l©y-h • v-XttEEfcJ: 
i^y-h • Kb^>lEB. FET7 2©y-F • V- 

FET71, 7 2<DY-t-<,cmZ!:2>fflWmE.Z5-Z.ZC 
ticmHK Ltc&iX. FET7 lK»tt*iSfc 10 
m< t£*>fflfflmKi)Wtia2tlXi,>Z>t$t l C. FET72 

tc«^»tt*iis < «c s*r<smiff asEnflns n * c t cc % 

•So jMK. F E T 7 2 (C#^ttdsS*>iS< frSPSPfl 

JE^EPfln;* nr os i #{c. fet7i tc^i4*i© < 

hbe a g c i^t^axmrnm^mmm^n^m^ 
ic. i^m<Dmmms.A g c x<Dsj^mmmwmm^<D 

I 0 0 7 9 ] C © J: 5 CC. #HJ6©^!?§©*-;1^- F M 
ffsjr@8§(cte^T:«:. -Sl/^;l/«TOl**«W 20 

[ 0 0 8 0 ] m 8 i,ttmi<D$8 1 (Dmmvmmucisv & 

*-;U/<- hS!^@llK©«5£=&m-ri5IgSH-C*S„ 

[0081} @8o**jw<- hmm&m&&m7<D¥)i 
\-mmm®s&tmte2><Dte, oj^atn;!Hi8S3o«:*j 
^x. ^-kni 2±mmm : ?-t<Dm*s£vs-\ : N2 

2<tS«&ffiT-<«:©raK:ffifS5 2. 6 2 ^mi^StlX^tj: 
CvST* 0 8 ©oJ^Jf#MM«)iiifaS©ffe©Sft5>© 
«RS«. 07©T^W#M^^I3§©«J^£|B]«-C* 
So 30 

[0082] *mm<DBm<D=¥)i"*- brnmnm^ids 

<«>T fc. W^fiJt#i5B©J£^6IJ^C;b*:o rig*^^ 
3fc#<*ftS. ^ftC. Bl^ffie.@K3 0©2o©FET7 

1.72 <Dm$hmrj:fflwnE.<Dm&i:& < tsci^-c 
s ■*>©-?. Tmmmmmicti^xm&mtft&ik-rze 

[008 3H9 u^rnxom 8 (Dmmommicisv z> 

[oo84] m9 <d4>\»*- h mmm&ifim i ©*"^ 

h£!?g#lsl8S<!:M& •£>©«:. Bj^tgjA[HSS3 Otc*j 40 

fCffitx5 0*5$€.{Cjg«o$n. l-7>^J2(Ox;7 
^i^-FN2 1 i©ra«:gta6 0*«36«:^5ti-C 
t>-5.#.-e*S. 09OfJl/A- hM^»lHl8S©<fe©SP^ 
©*»*£«> H7©^;U^-- hM^#li]SS©^RS;<!:l51^-C 

[0085] &mm<D&m<D*j\"*-- bmm&mmx 
«. 07©«6©^s§©**;^'«- hmmn®micib'<x 

Bj^SS.iaK3 0©2-P©FET7 1 . 7 2©H»j: 
$ir«!Sff©ll<:^:t<TSri5*-r*&i,^i. so 
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)mT<Dm&&mm «im £ & s . 

[ 0 0 8 6 ] 0 1 0 «2|s%B^©09 <D9m<DBmttisV 

s*-ji-^- hM*#iHiifs©«fiS'&^-riH]sss-c*s. 

[0 08 7)010 ©**;l/^*- F3!Jgg:|elSg#07©** 
^-h^jgglilSSi^s©}*. Bj^SCt|p]gS3 0K: 
h7>yx^i©is^iy-HNl li© 

fn 2 1 i©rafc«6.6 o«i?n, ^-fni 

2 iSJ6^i©ra*J <fct>V~ F N 2 2 &»JlHfr7-£<D 
racCfitS5 2. 6 2#&ig„SftTl>&l,>£5t?;&£. 0 1 
0©^l-^-FMm#lHl8S©ffe©g|5^©1tfiS«, 07© 

[0088] xmmomi&o)**;*- vsimnmmx 

0 © 2 O© F E T 7 1 . 7 2 ©H^W^C^mff ©^* 
[ 0 0 8 9 ] 0 1 1 (i*^^©m 1 0 ©H«fe©JF58!K:*j 

hmmmmmoyffii&zm-rm&mx&z. 
[oo9o]0ii <o*')i>;i- h mmnmffitw i <d=¥ 

;U^--hSm»@K<!:^S©{*. nMJgtnIel8g3 0K: 
*JC^T. \*7>i?X5 1©X5 7 #<L&it6JST-<fc©IHtC 
(m + 1 ) <I©J6tfi5 0, •-, 5 k. -. 5 m#ffi?iJ{C 

mmzn, igt*h5>y**2©x$ vntmm^t 

©WW: (m+ 1 ) <i©iffiK6 0. 6 k. -, 6m# 
BaiK-SMIS*.. Sta5 0. -. 5k. •-. 5ml©/ 
— FN 1 1. N 1 k, -. N lm<t&£t6 0. •-. 
6k. 6mn©/-KN2 1. -. N2k. -. N 
2m<t©rafC^-4i-?nFET7 1 , -. 7k, -. 7m 
*mffi2tlX^Z&iX$>2>. CCT, m»3feLh©S» 
X$>2>. FET7 1. 7k. 7m©y-Ht 
*ti?tt1&tn8 1 . -. 8k, SmZftLXMfflm 

E-AGcz^ttzmffl^uGicmmztix^z. mi 

lKtt, glnSk, 6k, 8k. 8 k + 1 fcitf F E T 
7 k. 7 k+ l<Dfr&7jk£tlX^2>. CCT, kttO, 
-. m-CAS. 01 1©*-;Um'- hSm#HSS©ffi©SP 
55-©1f^B. 07©^U/^-F^SC0SS©1t^i|5j1i 

[0091] xmmojmwjw- t-mm&md&tcte 

^Xh. — ^U^JitT©M^l^oJtei%-5». 
[0092] JW±©J: ^tc v ±KH«fi©»S8-C«. nJ^ 

[0 0 9 3 ] iRftC. oJ^fitn[HlifS3 0©F ET7 1 . 7 
2 . 7k. 7 k + 1 Kftjl©$lJ®mE A G C *SEPS0^ ti 

[0094] >tc*j. ±iaHJfe©0S&rctt. ^ 1 ~^6 © 

I l~f6©h7y^$iltMOSFET, 
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mesfet (&mmm»m?mmh7>iJx%) mo 

[ 0 0 9 5 ] £/c. ±!BHJfe<DJi*Srctt. * 1 

2<D-m$tLxmKz, A^m^x^i>i)K mi text? 

I2(DMil,TMOSFET, MESFET, ^-<# 

^iftifiiiScD^^^-risisss-c**. io 

[02 ] 0 1 (D**S6<Wf^©oJ^J^S{Ml!liiilSS*i 
<fctf0 1 2 CDpJ^Jf#SfMI!6tii|iIgk:4sW€,^^<D 

[05] *^<D®4<D||«6©^K:4BWSnJ^Wf#M 

[06] mrnxom 5 ©*sfe©jf5jn«: *j » & osmtmw. 20 

[07 ] ^HjcD^e^Slifeo^JIStciJWS**^^- h 
Mm©ia8§©^*^-riiiss0-c* z . 

[08 ] 2|s:^©^7©||Ste©Ji5Sg«:*JW?,^JU^'- h 

^#08§©«is**-ri5iss0r * * . 



(11) #13 2 0 0 3 - 1 6 8 9 3 7 
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* §!B£$IIli$©»/£&^TI38g0r&£. 

[010] *^HJ©^9©«te©0^{C*JW-2.+*^>*- 

[011] *^©0 1 o©H*fi©^SI«:*jWi^i'^ 

[012] ^Oi^fUffS%«biWI«<D«fi&Sr^rS 

8S0r*^ o 

1. 2, 2 1. 22, 23. 24 h^>^X£ 
3, 4. 5 0. 5 1. 52. 5k. 60, 6 1. 62. 
6k. 8 0. 8 1. 8 2. 8k. 8k+l mSn. 
71, 72, 7k, 7k+l FET 
3 0 pJ^S6xIh18S 

Nil. NI2. NI3, NI4 A^if&T- 
NO 1 , N02 W^ffi-? 
NG1, NG2 fflfflm* 
NVC WSSSrf- 

N11.N12. N21.N22 J- F 
RFin ( + ). RFin (-). RFin. LOin 
( + ), LOin (-). LOin A^H# 
RFout (+) , RFout (-) . RFout. I 
Fout ( + ), IFout(-). IFout mil 

v c c mm^K 
agc mwnK. 
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